Deletion of DDB1 in mouse brain and lens leads to p53-dependent elimination of proliferating cells.
DDB1, a component of the Cul4 ubiquitin ligase complex, promotes protein ubiquitination in diverse cellular functions, including nuclear excision repair, regulation of the cell cycle, and DNA replication. To investigate its physiological significance, we generated mice with null and floxed alleles of the DDB1 gene. Here we report that null mutation of DDB1 caused early embryonic lethality, while conditional inactivation of the gene in brain and lens led to neuronal and lens degeneration, brain hemorrhages, and neonatal death. These defects stemmed from a selective elimination of nearly all proliferating neuronal progenitor cells and lens epithelial cells by apoptosis. The cell death was preceded by aberrant accumulation of cell cycle regulators and increased genomic instability and could be partially rescued by removal of the tumor suppressor protein p53. Our results indicate that DDB1 plays an essential role in maintaining viability and genomic integrity of dividing cells.